The N terminus of the flagellar switch protein, FliM, is the binding domain for the chemotactic response regulator, CheY.
A key event in signal transduction during chemotaxis of Salmonella typhimurium and related bacterial species is the interaction between the phosphorylated form of the response regulator CheY (CheY approximately P) and the switch of the flagellar motor, located at its base. The consequence of this interaction is a shift in the direction of flagellar rotation from the default, counterclockwise, to clockwise. The docking site of CheY approximately P at the switch is the protein FliM. The purpose of this study was to identify the CheY-binding domain of FliM. We cloned 17 fliM mutants, each defective in switching and having a point mutation at a different location, and then overexpressed and purified their products. The CheY-binding ability of each of the FliM mutant proteins was determined by chemical crosslinking. All the mutant proteins with an amino acid substitution at the N terminus, FliM6LI, FliM7SY and FliM10EG, bound CheY approximately P to a much lesser extent than did wild-type FliM. CheY approximately P-binding of the other mutant proteins was similar to wild-type FliM. To investigate whether the FliM domain that includes these three mutations is indeed the CheY-binding domain, we synthesized a peptide composed of the first 16 amino acid residues of FliM, including a highly conserved region of FliM (residues 6 to 15). The peptide bound CheY and, to a larger extent, CheY approximately P. It also competed with full-length FliM on CheY approximately P. These results indicate that the CheY-binding domain of FliM is located at the N terminus, within residues 1 to 16, and suggest that FliM monomers can form a complete site for CheY binding.